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DETAILED ACTION 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 28 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. As per claim 28, the specification does not describe a 
exponential function, or how that exponential function modifies the pulse-train function. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-27 and 29-32 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bialik et al. (US 5,568,588). - 

As per claim 1, Bialik teaches, "in a speech processing system including a signal 
processor arrangement that analyzes an input speech signal and, in response, 
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generates the short-term characteristics of the input speech signal and a target vector, a 
method of analyzing the input speech signal comprising:" 

"generating from the target vector and the short term characteristics, a plurality of 
sequences of variable-amplitude pulses, each of the sequences having a different 
average amplitude value" (col. 4, lines 12-51); and 

"outputting a signal corresponding to a sequence of equal-amplitude pulses 
which, according to an error criterion, represents the target vector" (col. 6, lines 38-42). 

As per claim 2, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 

As per claim 3, Bialik teaches, "a speech processing system including a signal 
processor arrangement that analyzes an input speech signal and, in response, 
generates the short-term characteristics of the input speech signal and a target vector, 
comprising:" 

"means for generating from the target vector and the short term characteristics, a 
plurality of sequences of variable-amplitude pulses, each of the sequences having a 
different average amplitude value" (col. 4, lines 12-52); and 

"means for outputting a signal corresponding to a sequence of equal-amplitude 
pulses which, according to an error criterion, represents the target vector" (col. 6, lines 
38-42). 

As per claim 4, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 
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As per claim 5, Bialik teaches, "a speech processing system including a signal 
processor arrangement that analyzes an input speech signal and, in response, 
generates the short-term characteristics of the input speech signal and a target vector, 
comprising:" 

"an analyzer adapted to receive the target vector and the short term 
characteristics and to generate a plurality of sequences of variable-amplitude pulses, 
each of said sequences having a different average amplitude value" (col. 4, lines 12- 
51); 

"the analyzer being further adapted to output a signal corresponding to a 
sequence of equal-amplitude pulses which, according to an error criterion, represents 
the target vector" (col. 6, lines 38-42). 

As per claim 6, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 

As per claim 7, Bialik teaches, "a speech processing system including a signal 
processor arrangement that analyzes an input speech signal and, in response, 
generates the short-term characteristics of the input speech signal and a target vector, 
comprising:" 

"a multi-pulse analyzer adapted to receive the target vector and the short term 
characteristics and to generate a plurality of sequences of variable-amplitude, 
variable-sign and variably-spaced pulses, each of said sequences having a different 
average amplitude value, each of said pulses within each sequence having variable 
amplitudes and variable signs" (col. 4, lines 12-51); 
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"the multi-pulse analyzer being further adapted to output a signal corresponding 
to a sequence of equal-amplitude, variable-sign, variably-spaced pulses which, 
according to a maximum likelihood criterion, most closely represents the target vector" 
(col. 6, lines 38-42). 

As per claim 8, Bialik teaches, " wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, line 42-44). 

As per claim 9, Bialik teaches, "wherein the pulse amplitude variations are based 
on at least one of the exponential function; a linear function; the short-term 
characteristics of the input speech signal; the long-term characteristics of the input 
speech signal; and the excitation signal from previous frames" (col. 3, line 55 to col. 5, 
line 65). 

As per claim 10, Bialik teaches, "a speech processing system comprising:" 
"a short-term analyzer that analyzes an input speech signal, and in response to 

said input speech signal, generates the short-term characteristics of the input speech 

signal" (col. 3, lines 1-27); 

"a target vector generator for generating data including a target vector from at 

least said input speech signal, and optionally, said short-term characteristics" (col. 3, 

lines 49-57); and 

"a multi-pulse analyzer adapted to receive the target vector and the short term 
characteristics and to generate a plurality of sequences of variable amplitude, variable 
sign, variably-spaced pulses, each of said sequences having a different average 
amplitude value, each of said pulses within each sequence having variable amplitudes 
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and variable signs, said multi pulse analyzer for outputting a signal corresponding to the 
sequence of equal amplitude, variable sign, variably spaced pulses which, according to 
a maximum likelihood criterion, most closely represents said target vector" (col. 3, line 
58 to col. 4, line 51). 

As per claim 1 1 , Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion (col. 6, lines 42-44); and 

"wherein the pulse amplitude variations are based on at least one of: the 
exponential function; a linear function; the short-term characteristics of the input speech 
signal; the long-term characteristics of the input speech signal; and the excitation signal 
from previous frames" (col. 4, line 55 to col. 5, line 65). 

As per claim 12, Bialik teaches, "a speech processing system comprising:" 

"a short-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the short-term characteristics of the input speech 
signal" (col. 3, lines 6-26); 

"a target vector generator for generating a target vector from at least said input 
speech signal, and optionally, said short-term characteristics" (col. 3, lines 49-57); and 
"a multi-pulse analyzer connected to an output line of said target vector generator and 
an output line of said short term analyzer, wherein said multi-pulse analyzer generates a 
plurality of sequences of variable amplitude, variable sign, variably spaced pulses, each 
of said sequences having a different average amplitude value, each of said pulses 
within each sequence having variable amplitudes and variable signs, said multi-pulse 
analyzer for outputting a signal corresponding to the sequence of variable amplitude, 
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variable sign, variably spaced pulses which, according to the maximum likelihood 
criterion, most closely represents said target vector" (col. 3, lines 48 to col. 4, lines 51). 

As per claim 13, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 

As per claim 14, Bialik teaches, "wherein the pulse amplitude variations are 
based on at least one of: the exponential function; a linear function; the short-term 
characteristics of the input speech signal; the long-term characteristics of the input 
speech signal; and the excitation signal from previous frames" (col. 4, line 55 to col. 5, 
line 54). 

As per claim 15, Bialik teaches, "a speech processing system comprising:" 

"a short-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the short-term characteristics of the input speech 
signal" (col. 3, lines 6-12); 

"a target vector generator for generating a target vector from at least said input 
speech signal, and optionally, said short-term characteristics" (col. 3, lines 14-26); and 

"a multi-pulse analyzer connected to an output line of said target vector generator 
and an output line of said short term analyzer, wherein said multi-pulse analyzer 
generates a plurality of sequences of variable amplitude, variable sign, variably spaced 
pulses, each of said sequences having a different average amplitude value, each of 
said pulses within each sequence having variable amplitudes and variable signs, said 
multi-pulse analyzer for outputting a signal corresponding to the sequence of variable 
amplitude, variable sign, variably spaced pulses which, according to the maximum 
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likelihood criterion, most closely represents said target vector, and one or more pulse 
sequence modifiers, each having as input at least a sequence of equal amplitude, 
variable sign, variably spaced pulses, wherein each said pulse sequence modifier 
modifies its input sequence and produces as output a sequence of variable amplitude, 
variable sign, variably spaced pulses" (col. 3, line 58 to col. 4, line 51). 

As per claim 16, Bialik teaches, "wherein the pulse sequence modification 
function is based on at least one of: the exponential function; a linear function; the 
short-term characteristics of the input speech signal; the long-term characteristics of the 
input speech signal; and the excitation signal from previous frames" (col. 4, line 55 to 
col. 5, line 54). 

As per claim 17, Bialik teaches, "a speech processing system comprising:" 

"a short-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the short-term characteristics of the input speech 
signal" (col. 3, lines 6-13); 

"a long-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the long-term characteristics of the input speech 
signal" (col. 3, lines 27-35); 

"a target vector generator for generating a target vector from at least said input 
speech signal, and optionally, said short-term characteristics, and optionally, said 
long-term characteristics" (col. 3, lines 49-57); and 

"a pulse-train sequence analyzer connected to at least an output line of said 
target vector generator and an output line of said short term analyzer, wherein said 
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pulse-train sequence analyzer generates a plurality of sequences of variable amplitude, 
variable sign, variably spaced pulse trains, each of said sequences having a different 
average amplitude value, each of said pulse trains within each sequence having 
variable amplitudes and variable signs, said pulse-train sequence analyzer for 
outputting a signal corresponding to the sequence of equal amplitude, variable sign, 
variably spaced pulse trains which, according to the maximum likelihood criterion, most 
closely represents said target vector" (col. 3, line 58 to col. 4, line 51). 

As per claim 18, Bialik teaches, "wherein the pulse amplitude variations are 
based on at least one of: the exponential function; a linear function; the short-term 
characteristics of the input speech signal; the long-term characteristics of the input 
speech signal; and the excitation signal from previous frames" (col. 4, line 55 to col. 5, 
line 65). 

As per claim 19, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col.6, lines 42-44). 

As per claim 20, Bialik teaches, "a speech processing system comprising:" 

"a short-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the short-term characteristics of the input speech 
signal" (col. 3, lines 6-13); 

"a long-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the long-term characteristics of the input speech 
signal" (col. 3, lines 27-35); 
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"a target vector generator for generating a target vector from at least said input 
speech signal, and optionally, said short-term characteristics, and optionally, said 
long-term characteristics" (col. 3, lines 49-57); and 

"a pulse-train sequence analyzer connected to at least an output line of said 
target vector generator and an output line of said short term analyzer, wherein said 
pulse-train sequence analyzer generates a plurality of sequences of variable amplitude, 
variable sign, variably spaced pulse trains, each of said sequences having a different 
average amplitude value, each of said pulse trains within each sequence having 
variable amplitudes and variable signs, said pulse-train sequence analyzer for 
outputting a signal corresponding to the sequence of variable amplitude, variable sign, 
variably spaced pulse trains which, according to the maximum likelihood criterion, most 
closely represents said target vector" (col. 3, line 58 to col. 4, line 51). 

As per claim 21 , Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 

As per claim 22, Bialik teaches, "wherein the pulse amplitude variations are 
based on at least one of: the exponential function; a linear function; the short-term 
characteristics of the input speech signal; the long-term characteristics of the input 
speech signal; and the excitation signal from previous frames" (col. 4, line 55 to col. 5, 
line 65). 

As per claim 23, Bialik teaches, "wherein the pulse amplitude variations are 
based on at least one of: the exponential function; a linear function; the short-term 
characteristics of the input speech signal; the long-term characteristics of the input 
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speech signal; and the excitation signal from previous frames" (col. 4, line 55 to col. 5, 
line 65). 

As per claim 24, Bialik teaches, "wherein the pulse amplitude variations are 
based on at least one of: the exponential function; a linear function; and characteristics 
of the input speech signal" (col. 4, line 55 to col. 5, line 65). 

As per claim 25, Bialik teaches, "a speech processing system comprising:" 

"a short-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the short-term characteristics of the input speech 
signal" (col. 3, lines 6-13); 

"a long-term analyzer that analyzes an input speech signal, and in response to 
said input speech signal, generates the long-term characteristics of the input speech 
signal" (col. 3, lines 27-35); 

"a target vector generator for generating a target vector from at least said input 
speech signal, and optionally, said short-term characteristics, and optionally, said 
long-term characteristics" (col. 3, lines 49-57); and 

"a pulse-train sequence analyzer connected to at least an output line of said 
target vector generator and an output line of said short term analyzer, wherein said 
pulse-train sequence analyzer generates a plurality of sequences of variable amplitude, 
variable sign, variably spaced pulse trains, each of said sequences having a different 
average amplitude value, each of said pulse trains within each sequence having 
variable amplitudes and variable signs, said pulse-train sequence analyzer for 
outputting a signal corresponding to the sequence of variable amplitude, variable sign, 
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variably spaced pulse trains which, according to the maximum likelihood criterion, most 
closely represents said target vector" (col. 3, line 58 to col. 4, line 51), and 

"one or more pulse-train sequence modifiers, each having as input at least a 
sequence of equal amplitude, variable sign, variably spaced pulse trains, wherein each 
said pulse sequence modifier modifies its input sequence and produces as output a 
sequence of variable amplitude, variable sign, variably spaced pulse trains" (col. 3, line 
58 to col. 4, line 51). 

As per claim 26, Bialik teaches, "wherein the target vector is matched using a 
perceptual weighting criterion" (col. 6, lines 42-44). 

As per claim 27, Bialik teaches, "wherein the pulse amplitude variations are based on at 
least one of: the exponential function; a linear function; the short-term characteristics of 
the input speech signal; the long-term characteristics of the input speech signal; and the 
excitation signal from previous frames" (Fig. 2). 

As per claim 29, Bialik teaches, "wherein the pulse-train sequence modification 
function is based on a linear function" (col. 4, line 55 to col. 5, line 65). 

As per claim 30, Bialik teaches, "wherein the pulse-train sequence modification 
function is based on the short-term characteristics of the input speech signal" (col. 4, 
lines 55-65). 

As per claim 31 , Bialik teaches, "wherein the pulse-train sequence modification is 
based on the long-term characteristics of the input speech signal" (col. 5, lines 1-15). 

As per claim 32, Bialik teaches, "wherein the pulse-train sequence modification 
function is based on the excitation signal from previous frames" (col. 5, lines 16-40). 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bialik et 
al. (US 5,568,588). 

As per claim 28, Bialik does not explicitly teach modifying the pulse train based 
on the exponential function. Official Notice is taken on the well-known in the art of 
speech processes to use pulse trains constructed based on the exponential function. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the exponential function because output speech quality is greatly increased, and 
perceptually smooth. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul K. Azad whose telephone number is (703) 305- 
3838. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marsha D. Banks-Harold, can be reached at (703) 305-4379. 

Any response to this action should be mailed to: 
Commissioner for Patents 
Washington, D.C. 20231 
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Or faxed to: 

(703)872-9314 

(For informal or draft communications, please label "PROPOSED" or "DRAFT") 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group Receptionist whose telephone number is (703) 305-4700. 

Abul K. Azad 



January 28, 2002 




